Introduction: Sonographic B-lines, also known as lung comets, have been shown to correlate with the presence of extravascular lung water. The aim of this study is to assess if chest ultrasound could detect lung water imbibition and its variations induced by dialysis, an experimental model of controlled rapid fluid loss.
Introduction:
The reliable and reproducible estimate of dry weight in hemodialysis patients remains a clinical problem to date. Prolonged overestimation of dry weight causes hypertension, left ventricular hypertrophy and heart failure, while the underestimation is responsible for a chronic dehydration leading to the risk of hypotension (1) . Both complications have a significant impact on morbidity and mortality in hemodialysis patients (2) .
The main issue for the achievement of dry weight by dialysis is that volume subtraction should be tailored to the individual patient's hemodynamic tolerance taking into full account cardiac performance, which is very often compromised in ESRD patients (3, 4) .
It is obvious that using better assessment methods for determining volume changes during hemodialysis are needed to adapt the dry weight of the patient. Such methods have evolved from clinical assessment to sophisticated systems of "biofeedback", which incorporate blood volume, ultrafiltration rate and conductivity, passing by the use of Body Composition Analysis (Body bioimpedance spectroscopy (BIS)), ultrasound of the vena cava, the serum markers (B-type natriuretic peptide: BNP), and detection of lung comets by chest ultrasound (US).
One of the most interesting tools is the use of the lung ultrasound to detect the presence of extravascular lung water (LW). In the presence of excessive LW, the US beam is reflected by subpleural thickened interlobular septa, a low impedance structure surrounded by air with a high acoustic mismatch. This US reflection generates hyperechoic reverberation artifacts between thickened septa and the overlying pleura that are known as "lung comets" or B-Lines (5).
Lung comets are defined as vertical artifacts arising from the pleural line and extending to the edge of the screen that move synchronously with respiratory acts (6) (Figure1).
In recent years, the use of chest ultrasound (US) to detect LW has received growing attention in clinical research, in intensive care patients (7) , and in patients with heart failure (8) . The subclinical phase of pulmonary imbibition and the clearance of B-lines after rapid body fluid removal have been less investigated.
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• To estimate the feasibility of LW measurements by chest US in hemodialysis patients and to determine the prevalence of pulmonary congestion in these patients;
• To study the relationship-between LW and body fluids volume status-that is assessed by Body bioimpedance spectroscopy (BIS) and ultrasonography of the inferior vena cava (IVC);
• To test the regression of lung comets according to the fluids removal on hemodialysis patients
Materials and Methods:
Study Design: This is a cross-sectional study, conducted during March 2014 in the hemodialysis center of Al Ghassani provincial Hospital of Fez.
Patients:
Using an arteriovenous fistula, the patients included in this study were aged over 18, and have begun chronic hemodialysis since at least 3 months.
Were excluded from the study all the patients with the Inability to wear bioimpedance spectroscopy (BIS) (prostheses, pacemaker...).
All our patients received a conventional intermittent dialysis for two to three sessions per week, using low permeability polysulfone membranes with a standard bicarbonate dialysate. The Ultrafiltration rate is prescribed according to the interdialytic weight gains in comparison with the target weight that is clinically determined by the treating nephrologist.
Data Collection:
The survey was carried out by a nephrologist not belonging to the team of hemodialysis center where the study was conducted. A pre-operating sheet was used for the collection of information. · Therefore, the parameters collected are:
Weight, under the usual conditions of the center using an electronic scale.
The supine blood pressure measurement carried out after a 10 minutes rest, using a validated electronic device.
Bioimpedance spectroscopy (BIS):
We Thus, the selected number reflects the extravascular accumulation of the liquid in the lung.
Ultrasound of the inferior vena cava (IVC):
We used an ultrasound (KOLTRON Magic Maestro) with a 3.5 Mhz cardiac probe. The same trained operator explored the IVC within the sub xiphoid window at 2.5 cm of the IVC-right atrial junction. The measurement of the minimum diameter of IVC (DVCI min) was made while breathing in and the maximum diameter of the IVC (DVCI max) was measured while breathing out.
Studied variables:
Definitions:
The subjective dry weight: it was the prescribed weight taken from the patient logbook, estimated by the attending nephrologist, and based on clinical criteria such as: weight, blood pressure, presence of edema or vascular congestion, as well as the weight on cardiac index measured by the chest x-ray.
Clinical assessment of fluid status was evaluated according to the subjective dry weight:
• Accumulated weight was defined as weight gain from the subjective dry weight.
• Weight loss was the difference between weight before and after dialysis.
• Residual weight was defined as the difference between the obtained weight after dialysis and the subjective dry weight 
Results of the inferior vena cava ultrasound:
The index of the IVC diameter (iIVCD) was measured by dividing the IVCD max and IVCD min on body surface (Dubois formula) to obtain respectively the iIVCD max, and the iIVCD min. The collapsibility index of the IVC (CiIVC) was calculated by using the following formula:
[(IVCD max -IVCD min) / IVCD max x 100]. Referring to the criteria of ultrasound (12), we classified patients: Biological and demographic characteristics are presented in Table I .
The values of fluid status assessment, which are measured by the impedance, the number of B-lines in lung ultrasound, and the IVC index, decreased significantly (p <0.001) after hemodialysis compared to predialytic values (Table II) .
The correlation analysis between the results of different techniques before and after hemodialysis is summarized in (Table III) . There was a very significant correlation, between the impedance, lung ultrasound, the index of the maximum and minimum IVC, and its collapsibility both before and after HD. (Table IV) .
Discussion:
Our study aimed to evaluate the efficacy of ultrasound lung for quantifying rapid body fluid changes in asymptomatic patients undergoing HD. We decided to compare ultrasound measurements to bioimpedance estimates, in order to better clarify the relationship between different technological methods and to compare the novel approach with a widely studied technique.
All the techniques investigated in this study
show that there is a decrease in overload after Weekly Kt/v 3,71±0,89 Residual diuresis (ml/day) 146±394
Rate UF / session (ml) 2,6 ± 0,76
Hemoglobin level g/dl 9,6 ± 2,1
Albumine g/l 39,73 ± 7,5 coefficient of concordance were as high as 0.98, denoting the considerable simplicity and reliability of the technique (10, 14, 18, 19) .
Conclusion:
In conclusion, ultrasound performed at the bedside is now emerging as a reliable, easy-to-apply and safe method for measuring lung water and intravascular 
